1 for the evaluation of their optical properties and even limited to their nanoscale device applications 6, 7 . Thus, a bottom-up approach like wet chemistry or electrochemistry can be employed to synthesize nanostructured semiconductors with a good control over the size which is uncommon at this point of time. Assembly of such nanoparticles by sequence selective DNA could be a good strategy to achieve monodispersity and ordered nanoparticles. DNA is an important constitutent of the biological system consisting of nitrogenous bases like Purine (Guanine, G and Adenine, A) and Pyrimidine (Cytosine, C and Thyamine, T), deoxyribose sugar and phosphate group as an unit block. These are dictated by a network of specific hydrogen bonding interaction involving purine and pyrimidine bases with base to base separation as 3.4 A o . Because of the presence of phosphate group, the backbone is negatively charged, giving polyelectrolyte (charges of same sign bound to a specific site of a polymer) nature to it. An interesting property associated with DNA molecule is it's elctrostatic interaction with positively charged ions, cations 8, 9 in the solution analogous to the biological systems relevent to the DNA within a cell 10 . In particular, to organize DNA in chromatin (in eukariotic cells), nature utilize proteins having large positive charges histones and can form a stable bead-on-a-string nekless structure. Hence, it should be possible that such electrostatic interaction can self-assemble the nanocrystals under an electric bias onto a conducting substrate. In the present work we describe a new and simple strategy to synthesize mercury telluride (HgTe) -single stranded (ss) DNA nanostars taking above interaction of ssDNA into account and show the emergence of different structure, morphology and optical properties in comparision to HgTe nanoparticles without ssDNA. The unique optical properties involving lateral inter-nanostar exciton transfer as a result of self -assembling of nanoparticles in nanostar using ssDNA is being demonstrated by the photoluminescence measurement.
Although different approaches to assemble nanoparticle -DNA complex have been described in the literature [11] [12] [13] [14] for a guide to the eye, it has been represented by a coiling structure as shown in Fig. 1 .
Short chain ssDNA was choosen to avoid unwanted breaking of the chain during stirring and to get finite and separated HgTe -ssDNA complex nanostars. To check the stability of ssDNA in the working environment, optical absorption measurements were performed for 0.3 OD ssDNA in milipore water at pH= 0.6 and 278 K temperature. No appreciable change in absorption spectrum was noticed which confirms it's stability. In order to show superiority of our approach, we have also grown HgTe nanoparticles without ssDNA complexation keeping the deposition parameters same as described above. Our approach to synthesize HgTe -ssDNA complex nanostars is schematically outlined in Fig. 1 T e 4+ ) to satisfy the charge neutrality condition as shown in step (2). In step (3), upon impression of a current/potential between two electrodes, the ssDNA bases (G and A)
are oxidized due to low oxidation potential 16 . Indeed, our HgTe nanoparticles emit yellow-orange light at room temperature when excited with UV radiation (λ = 369 nm). Fig. 4 (a) is the photoluminescence spectrum of HgTe nanoparticles which consists two peaks, P 1 and P 2 peaking at 579.5 nm and 588.3 nm with full width of half maxima (FWHM) as 35 nm and 26 nm respectively and it needs explanation. Since localization energy of the exciton is the energy difference between peaks P 1 and P 2 which is around 31 meV and energy corresponding to room temperature is 26 meV and are comparable hence, some of the excitons are thermally released from the bound state as free exciton. As a result the luminescence, P 1 corresponding to free exciton transition and the red shifted narrow band P 2 whose energy is less than P 1 can be ascribed to the bound exciton transition. The narrowness of bound-exciton PL is due to the large spatial overlapping of initial and final state wave functions resulting increased in oscillator strength and short lifetime than free-exciton PL. If one assumes the effective mass approximation (EMA) then the average size estimated from the band edge PL (average size is 5.14 nm) does not match with TEM measurement. Such a descripancy is attributed to the non-sphericity in the nanoparticle and the particle in a finite potential well. On the contrary, the HgTe -ssDNA nanostars PL spectrum shown in Fig. 4 (b) gives a very narrow single peak at 548. 
